Altered renin-angiotensin system gene expression causes renal hypoplasia in the rats with nitrofen-induced diaphragmatic hernia.
The association between renal hypoplasia and pulmonary hypoplasia in congenital diaphragmatic hernia (CDH) has become recently appreciated. However, the underlying mechanisms responsible for this association are still unknown. Renin-angiotensin system (RAS) plays an important role in renal and somatic growth, angiogenesis and reproduction. We hypothesized that abnormal expression of RAS components may be responsible for renal hypoplasia in CDH. We therefore designed this study to examine the gene expression of main components of RAS in the kidney of nitrofen-induced CDH in the rat. Pregnant rats were exposed to either olive oil or 100 mg of nitrofen on day 9.5 of gestation. Foetuses were recovered at term and divided into three groups: control (n=8), nitrofen without CDH (n=8) and CDH (n=8). Reverse transcription polymerase chain reaction was performed to evaluate the relative amount of angiotensinogen (AGT), angiotensin II type 1 receptor with 1a and 1b subtypes (AT(1a)R and AT(1b)R), angiotensin II type 2 receptor (AT(2)R), angiotensin-converting enzyme (ACE) and renin expression in the kidney. AT(1a)R, AT(1b)R, AT(2)R, AGT and renin levels were significantly decreased in the kidney of CDH rats compared with controls. We did not find a significant difference in ACE between CDH animals and controls. Our data show that the downregulation of RAS may play an important role in the pathogenesis of renal hypoplasia in the nitrofen-induced CDH.